still remains a wide area for further improvement.
The first consideration is the subject of the solubility of lipid. It is generally accepted that a characteristic feature of lipids is that they are insoluble in water, but soluble in organic solvents.
However, it has been demonstrated by the present work that tissues contain certain unusual lipids with respect to solubility characteristics. These new findings should be useful in the histochemistry of lipid metabolism.
Materials and Methods.
Tissues of normal adrenal glands, which are known to be rich in lipids, of human, albino-rats and rabbits were used for the experiments.
Sudan Black BN staining was performed in tissue sections which were treated variously as follows : 1) Prior to fixation in 10% formalin, the tissue blocks were immersed in 10% ethyl alcohol for 24 hours. 2) After immersing in 10% ethyl alcohol for 48 hours in one change of solution the tissue blocks were fixed in 10% formalin as in (1).
3) The tissue blocks were fixed in 10% neutral formalin. 4) The tissue blocks were fixed in 10% neutral formalin containing a small quantity of CaCl2, (about 0.3%to 0.4%). 5) The tissue blocks were fixed in absolute acetone. 6) The absolute acetone-fixed tissue sections were treated with methyl alcohol (for about 5 minutes) prior to the staining procedure. The plasma! reaction (after Feulgen et Voit) was done in the following two kinds of tissue sections. 7) Fresh unfixed tissue sections (prepared in the cryostat immediately after sacrifice). 8) The tissue blocks were fixed in 10% formalin for 2 hours.
Results.
It was observed that lipids were present throughout the adrenal cortex in tissue sections fixed in both 10% formalin and in 10% formalin containing a small amount of CaCl2,. However, the intensity of Sudan Black BN staining was particularly prominent in the zona fasciculata. in general, it appeared.
that the staining reactions of the tissue sections fixed in 10%formalin containing a small quantity of CaCl2, were more intense than in sections fixed in 10% formalin alone.
The staining reactions were markedly reduced in tissue sections fixed in 10% formalin after the immersion for 24 hours or for 48 hours in 10% ethyl alcohol. It appeared that a large amount of lipids in the adrenal cortex was lost by immersion in 10% ethyl alcohol and the degree of lipid loss paralleled the duration of the immersion period.
In acetone-fixed tissue sections, lipids were discernible throughout the cortex however, the intensity of the staining reaction was remarkably strong in the zona glomerulosa and the outer part of the zona fasciculata.
By treating these acetone-fixed tissue sections with methyl alcohol for about 5 minutes, the lipid content was markedly reduced throughout the cortex, and the extent of the reduction was greatest in the zona glomerulosa.
In some areas of the zona glomerulosa, lipids were entirely removed by the treatment.
The plasmal reaction of the fresh unfixed tissue sections (cut in the cryostat) showed a strong positive reaction exclusively at the zona glomerulosa and the outer portion of the zona fasciculata.
In other areas of the cortex only faintly positive reactions were obtained.
A faintly positive reaction was also observed in the adrenal medulla. The localization of the positive plasmal reaction in the adrenal cortex of 10% formalin-fixed (for 2 hours) tissue sections was almost the same as that in fresh unfixed tissue sections, and the strong positive reaction was observed in the zona glomerulosa and the outer part of the zona fasciculata.
As a control, the plasmal reaction has been performed without treatment with mercuric chloride and no positive reaction has been obtained in any area of the cortex.
Discussion.
There is no doubt that in histochemistry fixation is a very important procedure. By our brief manipulations several facts were made clear. First, it is obvious that certain kinds of lipids, contained in the adrenal cortex, can be retained in the tissue sections by the addition of a small quantity of CaCl2 to 1096 formalin.
From solubility characteristics, these substances are probably phospholipids. Furthermore, it is known that 10% formalin with a small amount of CaCl2 yields good results as a fixative for phospholipids in tissues. From long ago formol-calcium has been recommended as a fixative for phospholipids, but it is unquestionable that even if quantity of CaCl2, is much less than in formol-calcium, good results can be obtained.
By immersing the tissue blocks in 10% ethyl alcohol prior to fixation, a large amount of lipids was obviously removed from the tissues. Generally speaking, ethyl alcohol is not a good solvent for lipids, therefore, the effect of aqueous 10% ethyl alcohol as a solvent for lipids was expected to be similar to that of plain water.
In vitro tests various kinds of lipids are rather insoluble in 10% ethyl alcohol. It would appear, therefore, that the lipids, which were removed from the tissues during immersion in 10% ethyl alcohol, were probably in the form of lipoproteins.
The loss of the material is dependent on the fact that lipoproteins are to some degree soluble in water.
Besides, the degree of loss of the substances from the tissues is almost proportional to the duration of immersion period.
In absolute acetone-fixed tissues, lipids were recognized chiefly in the outer parts of the adrenal cortex, and the intensity of the Sudan Black BN staining reaction was remarkably strong in the zona glomerulosa. By further treatment of these acetone-fixed tissue sections with methyl alcohol (for about 5 minutes) a large amount of lipids was removed from the tissue sections.
The degree of reduction of lipids was most remarkable in the zona glomerulosa.
The localization of the positive plasmal reaction in fresh unfixed tissue sections (prepared in the cryostat) and the 10% formalin-fixed sections were similar, and the sites of the positive reaction were mainly restricted to the zona glomerulosa and the outer portion of the zona fasciculata.
Consequently, it appears that a substance which is not soluble in acetone but soluble in methyl alcohol, and shows a positive plasmal reaction is present in the outer parts of the adrenal cortex, i. e. in the zona glomerulosa and the outer portion of the zona fasciculata.
This substance, judging from its solubility in organic solvents and its positive plasmal reaction, is believed to be plasmalogen.
By the application of these manipulations, further histochemical observations on plasmalogen will become possible.
As a result of biochemical studies on the phospholipids of the brain, Klenk (1944) has reported that plasmalogen is neither soluble in acetone nor in methyl alcohol. It seems that the results of the authors' experiments in the tissue sections is not consistent with those of the biochemical experiments of Klenk, but this inconsistency may be explained by the fact that the physico-chemical linkages of plasmalogen in the tissues are different from those of plasmalogen which is chemically extracted.
Summary
Procedures for fixing tissues, which are of great importance in the histochemical study of lipid metabolism, have been investigated. 1) Phospholipids can be well preserved in tissues by adding only a small quantity of CaCl2 to 10% formalin. 2) By immersing tissue blocks in 10% ethyl alcohol, lipoproteins are specifically removed from tissues. 3) Plasmalogen in tissues is not solube in acetone but soluble in methyl alcohol, and it is localized exclusively in the zona glomerulosa and the outer portion of the zona fasciculata. ( 
